ABSTRACT The radial count method of Emery and Mithal was applied to the lungs of 37 infants of gestational age 19-42 weeks. The method could be used satisfactorily to evaluate airspacecontaining lungs, whether alveolated or non-alveolated (saccule-containing). There was a progressive increase in complexity of terminal lung units throughout gestation, and a smooth transition was effected at 1 month of age between the radial counts of the intrauterine cohort and those of a separate group used to study postnatal lung growth. In the intrauterine and early postnatal group radial count results correlated very closely with the total gestational age (gestational age plus survival time after birth) of the child (r = +0.93). Prior inflation of the lungs affected the radial counts of alveolated lungs much more than those of saccule-containing lungs, so that results correlated most closely with those of Emery and Mithal in the period up to 34 weeks' gestation. Radial count estimation correlated better with total gestational age, crown-rump length, body weight, and fixed lung volume than did any other morphometric parameter assessed. The radial count method provides a reliable index of lung growth in intrauterine and early postnatal development.
The radial alveolar count method of Emery and Mithall was introduced to assess the complexity of the terminal lung unit at all stages of development from 24 weeks' gestation to 12*5 years of age. In our previous paper (pp 572-9) we report an examination of the method and then the application of this technique in the postnatal period. This study examines the use of the method in the intrauterine and early postnatal period and relates the results to those of the postnatal cohort.
In applying the method to intrauterine lung growth we have specifically investigated the following problems: (1) Identification of terminal lung units before alveolarisation; (2) application of the method to non-alveolated terminal lung units-that is, assessment of the canalicular and terminal sac periods of development; (3) examination of the complexity of these units with increasing gestational age; (4) assessment of the effect of inflation before fixation on the radial counts during intrauterine and early postnatal lung growth. Inflation and sampling of lungs was according to the established protocol for this laboratory.3 Details of the application of the radial count method have been documented in the study of postnatal lung growth. When the lungs contained true alveoli the method was applied as described. Evaluation of non-alveolated but airspace-containing lungs necessitated the following modifications. (1) Lungs in the embryonal or pseudoglandular periods of development were by definition excluded from the study (no true airspaces). (2) Lungs containing large (canalicular period) or medium-sized (terminal sac period) saccules were deemed suitable for evaluation, and counts were made of the primitive airspaces (fig 1) . Each distinct airspace was given a count of 1, irrespective of whether the lung was in the canalicular or the terminal sac period. (3) Terminal lung units were defined as those portions of the parenchyma distal to the last strictly conducting airway. The most proximal part of the terminal lung unit (corresponding to the respiratory bronchiole in alveolated lungs) was identified as the junction between conducting epithelium and respiratory epithelium (fig 1) . In the more immature lungs respiratory bronchioles were not identifiable, but the junction of conducting and respiratory epithelia was found to be an easily recognisable and constant landmark. (4) A perpendicular was placed from the junction of conducting and respiratory epithelia to the nearest connective tissue septum or pleura, and all airspaces (saccules) traversed by the line were counted (fig 1) . Counts were made only in fields where a definitive morphological relationship of "respiratory" bronchiole to connective tissue septum or pleura could be discerned-that is, only definitive terminal lung units were chosen.
The age and sex of the patient were withheld from the observer when the counts were made. Suitable fields were very numerous in the more immature lungs: in keeping with the reproducibility data derived from the study of postnatal lungs a maximum of 40 counts per case was assessed, all available sections being used equally. In the whole group this resulted in the evaluation of a mean of 38 fields per case distributed through a mean of eight sections per case.
Radial count data for the whole group were correlated with total gestational age (that is, actual gestational age plus survival age), crown-rump length, body weight, bone age, and fixed lung volume. The. correlation of radial counts with total gestational age was also examined for the subgroups stillborn/ liveborn and male/female.
Statistical evaluation of the results was by means of correlation coefficient (r) and Student's Within the subgroups examined the correlation of radial count with total gestational age was almost identical for male (r = +0-91), female (r = +0.93), stillborn (r = +0-93), and liveborn (r = +0.92) infants.
Discussion
Our results show that the radial count method of Enery and Mithal may be satisfactorily applied in the estimation of airspace development, whether saccular or alveolar. The data reveal a progressive increase in complexity of terminal lung units from the initial establishment of airspaces to the development of mature alveoli (fig 2) . No difference was detected in counts of male and female infants, suggesting that development of terminal lung units proceeds at a similar rate in both sexes.
Correlation of radial count estimations with total gestational age, crown-rump length, body weight, fixed lung volume, and bone age shows highly significant correlation coefficients (table 1) . Comparison with results derived from point counting, intercept counting, measurement of wall thickness, and alveolar counting (table 1) showed that the radial count estimation correlated better with gestational age, crown-rump length, body weight, and fixed lung volume than did the other morphometric variables, with the exception of internal surface area, the calculation of which includes multiple variables. The data from the present study were correlated with those from the study of postnatal lung growth. The point at which the groups met (44 weeks' gestation, 1 month of age) showed identical radial counts as predicted from'the best fit of results in each group (radial count at 44 weeks' gestation = 6&75; radial count at 1 month of age = 6.7). Predicted radial counts for various ages derived from the intrauterine and postnatal groups are listed in table 2.
The results of this study were compared with those of Emery and Mithal (see fig 7 of the paper on postnatal lung growth-p 578). At all ages our radial counts were higher, but the difference was less before than after 34 weeks' gestation. It was at 32 weeks' gestation that alveoli were first recognisable in these lungs.2 Possibly the effect of inflation on radial count estimation is less important before 34 weeks, when the existing air spaces are relatively constant in appearance owing both to the large amount of interstitial tissue and to the intrinsic simplicity of the airspaces.
Comparison of the results of radial count estimations in the intrauterine and postnatal periods suggests that, while the method may be satisfactorily used at any point in lung development, the correlation of radial count with age, body weight, body length, and other morphometric parameters is best in the intrauterine and early postnatal period. The method therefore seems particularly suited to evaluation of abnormalities of lung growth in the early phases of development.
